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VLPOR DEPOSITIOR OF TUNGSTEN O ROCKET KOZZIX INSERTS

Monthly Progress Report Ro. 1
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Department of the Navy Order fo. IFR SP-9-60-3

Abstract

4 second beryliia nozzle insert was coated with tungsten. The

deposited metal was rcugh and lacked uniformitye. This condi*iom .o
owing, in part, tc difficultc in controliing a2 siow flow rate of
heavy-density tungsten hexachloride vapor. The tungstcn—coated
bervl1liia substrate had a transverse crack. 2Zervlliz exposed to re-

actant gases showsd some corrosions




VAPOR DEPOSITION OF TUNGSTEN O ROCERT NOZZiE INSERTS

¥onthly Progress Report No. 1
June 1961

Department of the Navy Order No. IPR SP-9-60-3

4., czckzround

Sz Pebruary 5, 1940, 2n order numbered IFR SP-9-50-3 wu._ issued
by =ne Depax.zznt of tre Ravy, Spcoial Projecis Gffice, War.ington,
D. Cey i~ the Bureau of Mines, U. S. Department of the Interior,
Hashingi:.on, De C. The crder covered the lining of rocket nozzle
inserts with fungsten by vapsr depositior from tungsten hexafluoride.

The Aerojet-General Corporation, Sacramento, Calif. s or firms de-

signated bty i, =ere to supply the machined nozzle inserts. Tech—

-~

-

doal coordination of 4h= work wes sasiza S oty L Fereis-General

Grporeiion. and all compenents produced under *he sontract were o
B Jilivired, uitimately, to this corporation.

Six graphite nozzie inserts hz.se been receiwed ane oo u witn
tungsten. Five cf these coated inserts were returned to the derojet—
Ceneral Corporation for eveluation =nd firing tests. The other in-
sert was cross-sectioned and exzmined metallurgically at the Rolla
Metallurgy Research Center. The results of the firire tests were
given in Monthly Progress Reports No. 5 and %, 9.

Three beryliia nozzle inserts and four heryllia-tungsten in-

serts have been received frox the Nationa? leryllia Corporation,

ovam—
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Hasxeli, N. J. Two beryllia inseris have been lined with tungsten.
One wz3 cross—sectiored for evaluation, results of which were given ‘
in Progress neport No. 13. Some transverse cracks were noted irn the \

\

peryilia suhstrate.

»
g

\
Pour subscale graphite nozzle inserts have been received £ ;
the Atlantic Rese=rch Corporation, Alexandria, Va. \

Be Program Obiectives and Sccpe

Th- objectives of thi< work are outlined in Monthly Progress
Repert ¥o. 1 2nd in the Contract bearing Order No. IFR SP-9-60-3.

C. I-cgram Status

4 temperature standa.dization test was completed on one beryl-
lia insert by mea2ns of a short reaztion tube within a furnace. 7ne f

“Lisert was waen cusdbsel 1L fungsten. The tingsten deposit was v

>

roughs, £ coniributing factor to this roughness was D€ wity i~
-3ue.- = *n ~onitrolling the fiow of tungsten hexafluoride from its

conLalner. he ot wns exitted In oot cous

. Srrea. rGTven
pe) o s A7

flow rate. Tne reiatively smzll size of the insert reguired a low
and czrefully controiled rate of flow of reactant gases. This was
difficult to aitaxn with the heavy-density, low-pressure tungsten
hexaflucride.

i fter the deposition cycle for tungster was soropleted, the
temperature of the reaction tube contazining the coated insert was
ccoled very slowly to rooz temperature. This was done to lessen

-

thermal shock and reduce thermally induced stiresses. £ transverse
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crack forzmed in the beryllia substrate. Tne flat surface zbutting

the sr211 cone showed some corrosiorn.

Arrangexments have been made to coat a2 third beryilia insert

with tungsten.
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